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Claim l(eurrartty amended): A me&od of forming a damascene interconnect structure in 
a semiconductor integrated circuit, the method comprising: 

forming a trench in a firet dielectric layer on a substrate; 

forming a dielectric diffusion bam^ 
copper interconnect metal layer into the first dielectric layer; 

etching the dielectric diffusion barrier film anisotropicaJly to remove the dielectric barrier 
film ftom the bottom sm&ce of the trench to expose patterned metal; 

depositing a baarter metal film in the trench to cover at least a portion of the bottom 
surface expose etchin g of the barrier met*l Gh^ fhpn^ ^ ^ 

***** gfcfa teSaai h annro^matelv 20 ner cent or leas o f the thickness «ftti« barrier met*! 
fltmlormed at the bott om of the trench: And 

filling the trench with a copper interconnect metal layer. 



Claim 2 (original): The method of forming a dammcene interconnect structure in a 
semicomfeictor integrated circuit as recited in claim 1 , Anther comprising forming a via aligned 
with the trench before fori^^ 

forming the dielectric diffusion barrier film in Che trench ia formed substantially simultaneously 
with the formation of the did^^ 
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Oato 3 (original): ™*«ethodoffc^ 

toner layer is formed by one of CVD, mCVD>MOOn>.^AU>xndb^ 

Cttim4{ortdaa0: %e method <tf£bnnli« a 
covers the sides of the trench. 
Claim 5 (cancelled). 

Claim *<ori£naJ)): The method of tattfagadim^ 

«aaiotmdwtot integrated tfotmk m recited In claim I, wherein the wherein the thick**** of the 
barrier metal film formed on the sides of the O^ncii is q^roximalcty 10 per cent or less of the 
tMclmcss of the barrier 

Cfett)7(«tfg$DttQt Thcmethcdoffomn^adai^ 
*«fcoiKto^ 

^formed on d*e bottom 

Claim 8 (original): The method of forming a oam&Scenc interconnect structure in a 
) ^««^^*a1egr^ 
<H£u*ion barrier film deposit** lies in the range of 15 to 500 Angsaoms. 
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aata»(orfgtaa* method offb^ 

stmico^urtor intcgnitcd circuit as recited in claim 1, u1i««n the thicks of the dielectric 
difiUsionbimarmmUcsiaihemi^ 



Claim 10 (original)* Q***! of fc^^ 
seaucowtuctoTi^ 

seed te^oa Oie ban«cr metal k>xr 

Claim 11 (original): ThemeOtodofforrrj^ 

promoter occurs before depositing the copper seed layer. 

Claim 12 (original): ifce method of fcnaiaga dai^^ 
semicoadiit^ 

« o»e of tlu> dleie^ 



^(original): The method of forming a damascene interconnect structure in a 
semiconductor integrated circuit as recited m claim 1 , wherein the dielectric diffusion barrier 
film iacludes at least one of SIC, SIN, Boron Nitride, amorphous carbon, AJK and SiOC 

Claim 14 (original); The method of forming a damascene interconnect structure in a 
semiconductor integrated circuit as recited in claim 1, wriereui tl*e dielectric d^ 
film is formed by auri)^ t^^ 
direct Ar or Ha particles tn the dielectric layer. 
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diffusion barrier film is performed by ft plasma etch. 
Oiiml*(ofl«teal)i Tenanted of f<^^ 

senrioenductor integrated circuit as recited in claim 1 , herein the banter metal deposition is 
controlted by a directional deposition of me barrier metal. 

Claim 17 (original): The method of forming a damascene interconnect structure in a 
semJeondacmT integrated circuit «temte4 in cla^ 

performed using one of ionized metal plasma (IMP), highpo^ seif4oaiaed plasma (S1*X 
physical vapor deposition (PVD), and ioni^ phy*cai 

Claim 22 (new): Ttomem^ofmrmiiigadamase^ 
semicondsacmr mte^ritrf 

performed using one of ionized metal plasma (IMP), high power *clf4e*i2ed plasma (SUP), and 
ionized physical vapor deposition (IPVD) methods. 
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